Introduction

Background
Generally, an urban freeway, as a primary arterial which is capable of carrying high traffic volumes with no more than 4 through lanes in one direction (AASHTO, 2005) , must provide high-speed road users with a high level of efficiency and safety except for rush hours. In recent years urban freeways are not, however, playing a key role in high-speed road travel due to rapidly increased travel demand both at rush hours and non-rush hours. So, it is absolutely needed to improve the efficiency of use in existing urban freeways instead of building new ones.
Objectives
Most urban freeway users suffer from serious traffic congestion due to more travel demand and shorter travel length when compared to expressway. So, the purpose of this study is to suggest an appropriate segment-speed predictive model in the urban freeway basic segments having more freight vehicles. To do that, it is needed to investigate the lane traffic characteristics in urban freeway during the morning rush hour, identify the appropriate lane-speed that highly correlated with segment-speed, and finally specify the relationship between the lane-speed and segment-speed.
Data Collection
A Michigan urban freeway(I-696), a divided ground-level freeway having 4 lanes in each direction and having more freight vehicles (10% or higher) in lanes 3 and 4, was divided into 8 basic segments for data collection, as shown in Fig. 1 . Its geometry is summarized in Table 1 . 
Analysis of traffic characteristics
Flow rate
Flow rate, as the number of vehicles per a unit time, is converted into an hourly flow rate as follows (TRB, 1975) ; Table 2 .
Speed
Speed, as the kilometers per hour, is represented by the space mean speed as follows(May, 1990); Table 3 Speed statistics at basic segment(km/h)
Density
Density, as the number of vehicles per kilometer, is computed by the reciprocal of the distance headway as follows(May, 1990); The average density of lanes was shown to decrease by about 10% to 40% in lanes 1 and 4, but to increase by about 20% to 70% in lanes 2 and 3 when compared to the average density of segments, as summarized in Table 5 respectively. Table 6 respectively. Table 7 respectively. 
Model Development and Verification
Model Development
Independent variable u si : Average speed in the lanes (i =1, 2, 3, 4) Dependent variable U s : Average speed in the segments as the independent one, segment-speed predictive models (U  fu s ) are suggested as follows; Table 9 Results of segment-speed predictive models Thus, the segment-speed predictive model appeared as an exponential model to be in a higher explanatory power (  ) with the speed of lane 2 than the cubic or power ones, as shown in Table 9 .
Model Verification
There were two approaches applied to ensure the validity of the models developed. Table 10 . Another approach was to test the utility of the regression models with traffic data that was unused. The results () of the correlation analysis were shown to be 0.951 or higher in the segments regardless of the models, as shown in Figure   12 . So, the exponential model proved to be very effective in predicting segment-speed in the segments. Table 13 . So, the EXP model proved to have a higher predictability than the POW and CUB models in the segments. Table 11 Results of RMSE analysis
Conclusions
From these traffic characteristics analyses, and the development and validation of the segment-speed predictive model in the urban freeway basic segments having more freight vehicles, the following conclusions were drawn; 1) Average speeds in the urban freeway basic segments were shown to have a higher correlation with the speed of lane 2 than lanes 3 or 4 in the basic segments
2) The exponential model proved to be suitable for predicting the mean speed in the urban freeway basic segments with a high explanatory power and validity
It was concluded that this study needs to be continued concerning the various geometric characteristics of urban freeways having more freight vehicles for the purpose of proving the reliability of the segment-speed predictive model.
